been described in stools of human beings presenting with a syndrome of diarrhea, anorexia, and fatigue.' The present case demonstrates the potential ability of these organisms to invade the intestinal mucosa; this observation may be important to consider when evaluating the pathogenesis of such syndromes in human beings.
During a recent field trial of a vaccinia-rabies glycoprotein (V-RG) recombinant oral vaccine4 for raccoons on Parramore Island, Virginia,3 various tissues of raccoons were examined for histopathologic lesions to detect adverse reaction to the vaccine. This communication documents the relevant histopathologic findings of intestinal and mesenteric lymph node tissue sections associated with the presence ofPhagicola angrense in these raccoons.
The V-RG vaccine trial on Parramore Island (37'32"; 75'38'W) extended over a 12-month period (August 1990 to August 199 1). To evaluate the effects of the V-RG vaccine, 53 raccoons were live trapped, euthanatized by intravenous barbiturate overdose, and necropsied on the island. Representative tissues ofall major organs were collected and placed into 10% neutral buffered formalin as previously de~cribed.~.' Three sections of small intestine (proximal, middle, and distal regions) and three cross sections of mesenteric lymph node from each of the raccoons were selected for histopathologic examination.
Gross lesions attributable to Phagicola angrense were not seen in the intestines ofany of the raccoons. In the mesenteric lymph nodes, no external lesions were evident. On cut sections, however, small (approximately 2 mm) multifocal pale white foci were present in some of the lymph nodes ( Fig. 1) .
In 36/53 raccoons (68%), there was histopathologic evidence of mild (< 15 flukes/section) to moderate (1 6-30 flukes/ section) P. angrense burden. The flukes were either present free within the lumen of the intestinal sections or were attached to the mucosa. Many were present deep within the mucosal crypts, which were moderately dilated and were lined by attenuated epithelium (Fig. 2) . At the site of attachment, the anterior portion of P. angrense appeared in some cases to be located adjacent to the lamina propria of the intestines, which was infiltrated diffusely with mild to moderate numbers of inflammatory cells (plasma cells, lymphocytes, and eosinophils). In addition to these mucosal changes, 15/53 raccoons had multifocal microgranulomata in the lamina propria of intestines. Many of these granulomata were Vet Pathol 304, 1993 of long duration and had areas of fibroplasia and calcified centers. Within the active lesions, occasional flukes (3/15) and digenean eggs (1/15) were seen (Fig. 5) . The eggs were similar to the ones seen within P. angrense in the intestinal sections. The granulomata were surrounded by various numbers of eosinophils, macrophages, and lymphocytes.
Lesions in the mesenteric lymph nodes ( Fig. 1 ) consisted ofextensive multifocal to coalescing infiltration of large numbers of eosinophils in the capsular, trabecular, and cortical regions ( Fig. 3 ). Also in these regions, but more numerous 3). In 8/16 affected mesenteric lymph nodes, some of the eosinophilic necrotic foci contained fluke eggs ( Figs. 3, 4) and, in a few cases, mature flukes containing eggs. The flukes at these sites had characteristic digenean features, including a serrated anterior body (Fig. 6) , which is compatible with the morphologic appearance of P. angrense. However, because the flukes from the lymph nodes were not dissected out and identified to species, diagnosis is restricted to infection of Phagicola sp. in the affected lymph nodes.
In these island raccoons, Phagicola sp. was capable of inciting severe multifocal granulomatous lymphadenitis and, in a few cases, granulomatous enteritis. Previously described hemorrhagic enteritis5 associated with P. angrense was not seen in any of the raccoons. The lack of hemorrhagic lesions in the intestines of the infected raccoons in the present study may be attributed to the degree ofseverity ofthe fluke burden. None of the island raccoons were severely infected with P. angrense; whereas in the documented case of fatal hemorrhagic enteritis, the raccoon was heavily infe~ted.~ Snyder et al.5 also speculated that because other primary disease conditions were not found in the affected raccoon, the intestinal lesions were probably density dependent, based on the intensity of the parasitic infection.
Hanlon et aL3 reported a prevalence rate of 83% for P. angrense in raccoons on Parramore Island. In the present study, although 68% of the raccoons were positive histopathologically, a more extensive sampling possibly would have revealed a higher prevalence.
The life cycle of Phagicola begins when eggs are shed in the feces of the definitive host, generally a piscivorous bird or mammal. Miracidia hatch from the eggs and penetrate into an appropriate snail (first intermediate host). Further development in the snail produces cercaria that leave the snail and penetrate an appropriate fish (second intermediate host), generally cyprinodont and poeciliid species, to form metacercaria. The definitive host ingests an infected second intermediate host, the metacercaria excyst, and adult flukes develop and attach to the wall of the small intestines.6
From the study of the present cases and previously reported cases from Parramore I~land,3.~ the following pathogenesis for P. angrense in the raccoon is proposed.
The P. angrense-induced hemorrhagic enteritis previously reported by Snyder et aL5 may be directly related to the insult that is produced by the flukes at the sites of mucosal attachment in the small intestine. In the present investigation, the raccoons were mildly to moderately infected, and microscopic mucosal changes (attenuation of epithelium and cellular infiltrate in lamina propria) attributed to the flukes were observed (Fig. 2) . However, these mucosal changes were not very severe; therefore, the raccoons most likely were able to sustain and repair the damage without showing any evidence of hemorrhagic enteritis. In some of the raccoons, flukes and their eggs were observed in the granulomas within the submucosa (Fig. 5) , which indicates that the flukes are able to penetrate deep into the mucosal surface and in doing so may also be able to gain access to the blood and lymph vessels (Fig. 5) . Once in the vessels, the flukes (and ova) are transported to the regional lymph node (mesenteric), where they become trapped in the capsular vessels and in the subcapsular sinuses of the lymph node (Figs. 3, 4) . Entrapment of this parasite or its eggs incites a severe eosinophilic reponse and eventually results in the formation of eosinophilic granulomata. Histopathologic examinations of such eosinophilic granulomata indicate that the flukes do not survive for long at these sites and are eventually killed by an inflammatory response. When the flukes gain access to vessels, they may be transported to distant organs, where they would likely incite a host response similar to the lesions observed in the mesenteric lymph nodes. However, fluke (P. angrense-related) lesions have not been found in any other organs besides the intestines and the mesenteric lymph nodes. Because there are other parasites, e.g., Heterobilharzia americanal (not documented on Parramore Island3), that are capable of inciting granulomatous responses in raccoons, the histopathologic findings of eosinophilic granulomatous enteritis and granulomatous lymphadenitis in a raccoon should not automatically be assumed to be due to infection by Phagicola sp. Cystic remnants of enteric origin (enterogenous cyst, enteric cyst, enterocystoma, inclusion cyst, or intestinal reduplications) are rare in human beings and animal^.^.^ The cysts, of foregut origin, may be found along the entire length of the digestive tract, in the submucosa, muscularis, or subserosa, and in the mesentery, mediastinum or n e u r a x i~.~~ Seventyfive percent of the cysts in human beings have mucosa resembling that of adjacent gut.' In human beings, cystic and tubular duplications of the digestive tract occur during the fourth week of embryogenesis and affect males and females equally.'
Critical events in intestinal development include separation of notochord endoderm from the archenteron roof, regression of the vitelline stalk, and return of the intestines to the abdominal cavity.' Hypothesized causes for the cysts are failure of normal regression of an embryonic diverticulum, 
